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B5700 JOB MANAGEMENT WORKING SET 



(AUTOMATIC JCd SUSPENSION i 



16 INTRODUCTION 

17 __••.__-__--. 



ONE ADVANTAGE OF A MULTIPROCESSING ENVIRONMENT Is THAj IT PERMITS 
SEV£RAI JOBS TQ BE RUM SIMULTANEOUSLY I IM A PERIOD nF TIME WHICH IS i . ESS 



WHEN IML OPERATING SY STEM Ls SPENDING so MuCH T IwF trying jn manage 



34 MEMORY DEMANDS THAT THE TqTAl SYSTEM PERFORMANCE IS DEGRADED' THE SYSTEM 
135 IS SAID TO BE "THRASHING". THE B.5/00 wOKKlNG SET IS DESIGNED TO DETECT 
"THRASHING" A_MD LU TEMPORARILY oUSPEND UnE QR nUHE OF THE JClHS In THt; 



T Ha N THE TOTAL TlVE REARED T EJ RUN THE JQ8S SERIALLY CUNE JOB At A 
23 TIME* IN SEQUENCE). HOWEVER* IF A NUMBER OF JOBS ARE RUNNING 
2 i SIMULTANEOUSLY* THERE la A GOOD CHAinCF T H M T THE fOlAL SYSTEM PERFORMANCE 

HAS BEEN GREATLY CEGHADED. THIS IS BECAUSE THE OPERATING SYSTEM IS 
zs , SPENDING 30, MUCH TIME MANAGING MEMORY (I.E.* CONTINUOUSLY OVERLAYING 
"| . COPE AMfi DATA SEGMENTS TO QRTaIN SUFFICIENT CQHE MEMORY FOR EACH JOB). 

THE JOB MANAGEMENT WORKING SET (AUTOMATIC JOB SUSPENSION) HAS BEEN '" ~ ■»! 

29 IMPLEMENTED TO ELIMINATE THE DEGRADATION OF SYSTEM PERFORMANCE ANU TO p>\ 

X \ ASSuRF" IHAJ THE A MHllNT flF TTMF REQUIRED TH HUN ThF .iHRS S I Mfii , T AhiFnnSl y _ poj 

IS NOT LONGER THAN THE TIME REQUIRE^ TO RUN THEM SERIALLY, 



??i | 



■n! 



!:<ii 

132 

;35i 



MIX WHEN IT OCCURS. THIS PERMITS THE REMAINING JOBS TO BE RUN TO 

COMPLETION IN A NOtf" THRASHING ENVIRONMENT* GREATLY REDUCING THE TOTAL 3fi 

1 LIM REQU^ED TO RUN ALL OF THE jQBS, INCLUDING THOSE WHICH ARE ; U 

«j TEMPORARILY SUSPENDED. ~ ~" ~' " ~~ "" > 



,ii'i 



THE PRIMARY CAUSE OF TnR A SHlNG IS INSUFFIcIEM CORF MfHQRY FOR THE JOBS ____ '^ 

43 IN THE MIX. THIS HAPPENS BECAUSE Of 1) POOR COHE ESTIMATES FUR A GIVEN 

JOB) 2) INAPPROPRIATE USg OF THE "XS" KEY IN' OR 3) SETTING THE CORE » 

4 1 FACTOR TOO MlfiH. ; . K 

" THE WQRKSET ROUTINE IS PRIMARILY BASED On 1 hL ' DETECT I ON OF THRASHING Br 

w a Comparison of the overlay overhead t *mE and the actual processor time. 

• THEREFORE' W HEN "WQRKSET" IS COMPILED INTO TH£ MCP* THE OPTION 

50 "NEWLOGGING" SHOULD ALSO BE COMPILED IN, IF THE NEWLUGGlNG OPTION IS 

51 NOT COMPILED IN* ERRATIC RESULTS MAY OCCUR. 
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-IMO M£Ji PROCEDURES 



HAVE BEEN 
WUKkING j,Er 
PHUrpnURh- WUsKSfcT 



5uspen0ed, and 
wokksetRequests 
pertaining to 



PROCEDURE WUHksET AtvD PROCEDURE wnaKs£ T REQnFsTS. 

incorporated In order to implement the uszoo management 
also, a me* mcp op i ion. worksetmonitor has been added, 



2) WHICH JOB SHUULO BE 
IS CAlt-EQ TU hanule ALL 
THE VANhGEHENT wURKlNG &Et. 



suspended. procedure 
Keyboard input requests 

IHE HtiRKSETHUNlTQR COMPllE* 



TI.Me OPTION MONITORS THE W0RKSE1 PArtAM E .iEir.VALUEi» CDISCUSSEU LAT£R>. 



PROCEDURE WORKSET 



WHEN A DATA OR CCCE 
_LS INCURRED. BY the , 



segment is 

JOB, T'-US 



PROCEDURE WQRKSET* TO THE 
JOBS IN THE MIX, WWE'N 
CnTSCUS9Fn LA T E R ) QiiE Oil. 



uVERlAYtU* A ^MAtL AmQUnT QF OVERHEAD 
uVFRHEao Is pERlnuirai 1 \ r.nxPtPFn. h y 



ACTUAL AMOUNT fl'F PROCESSING TImE FQR ALL 
THE AMOUNT OF OVERHEAD EXCEEDS "OLAYMAX" 
"OR E. — D_£ — IHE JQhS fN thk Mr x mi l H f 



SUSPENDED TO REDUCE THE OVERHEAD FQk THE REMAINING jOBs. A JOB wlLL 
NOT BE SUSPENDED WITHIN j. ^ jECUNDS aFT.ER A* Eli. J* BOj# OH RE-STaRT, 
ALSO* "i . D^NTR L /f , U S h", W L friMAlh/OT Srt'S and »PRNPp T aD t SK" ar F NM' f R 



SUSPENDED B Y PROCEDURE WORKSET. NEITHER Art E T H£Y COUNTED INTO THE 
NUMBER OF JOBS In THE Mix. IF ONLY ONE JOB IS RyNNlNG WHEN THE 
THRA5HTNr, PQINT TS REAPED, TT ,iILL NUT BE SUSPEND E D fMOTEt REMEMBER 
THAT THE SYSTEM JCES, "lIBMaIn" ETC., «Ill NOT BE COUNTED AS jOBSj, 

WHEN PROCEDURE ^rRftSET SUSPENDS A JOB* PR WHE.i THE 11VER1 AY nVEKHEAf: 



TIME Is 85« OF OLAYMAx, PHUCEOyHE SElEC T RuN fclLL NOT ALLOW ANY 
ADDITIONAL JOBS TO ENTER THE MIX EXCEPT SYSTEM JOBS (E.G.* LlBMAlN). 
THE "X3" KEYIN MAY BE UbED TO FQKCE A JOB IMP THE MIX. 



WHEN PROCEDURE WCRtvSET SUSPENDS A JOB, THE MtSSAGE: 



JLS. 



#AUTO-STOP <MFiD>/<FIO> s <MIX InDEX> 
DISPLAYED AT THE 



SFO* an Index to the ^oa is placed in a queue 

FOR SUSPENDED JOBS, WHEN ANU.ihtR JCB GOES TO EQJ' THE FIRST JUB 
SUSPENDED IS RE-ENTERED WO l"hE Mix AND THE MESSAGE* 



.IS. 



#AUTO-0K <MFID>/<FID> u <MIX INDEX> 
DISPLAYED. 



A JOB. MAY BE FORCEQ From THE QUEUE BY AN «QK« KEY IN. 
THIS OCCURS* THE AMOUNT OF OVERLAY OVERHEAD FOR THE JOB Is SET 
TO 80* OF ITS FORMER V AL LE SO ThAT THE JOB WILL NOT BE 



WHEN 
BACK 
TMMF0IATF1 Y HFSl.lfiPFNnF.il. 



PROCEDURE WQRKSETREQUEST-S 
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PROCEDURE wORKijETHEQuESTS h A i\|LJLES ALL KEYBOARD INPUT REQUESTS 
PERTAINING TO THE M aN AGcilEN r WQkKING S£T. THE. BASIC FORM OF THE 

6 _ — W,ORKSET KEYJN IS "WK"i WHEN "UK" LS KLYE.Q-1N. THE VALUE ASSOCIATED 

WITH THE WORKSET PARAMETERS ARE PRINTED AS WELL AS ALL OF THE 
WORKSET OPTIONS WHICH ARE SET. THE RESPONSE TO THE "UK" KEYlN 15 IN 
■■•■•-.' — . THE FfiLLnwiNG FORMAT, . . . 
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WKSET CYCLE=<N>> UlAY-<N>, TOL=<N>. UPTIONS: <0>> <G>*...<0> 



,3 WHEN AN INCORRECT M WK M KEYIN i$ ENTERED* AN ERROR MESSAGE WILL BE 

M PRINTED AT THE SPO# AS FOR ALL INCORRECT kEYIn REQUESTS, HOWEVER/ 

Ui IKE CASE. Q£ IME "HK H KEYIN. A PORTION flF THF RFQUFSJ MAY BF 

16 EXECUTED PRIOR TO FINDING THE EKRoR. FOH. EXAMPLE* 

17 



WK CYCLtgg'if f1LAY=Ii> TfL=;ia 



("TIL" SHOULD B£ "TOL") 
WntJI D &£ RECnGMZED AS A VALlU REQUEST EXCEPT FnH THE "Tl[,n. THfe- 



SYSTEM WILL RESPONDS 
WJU ERROR ;T II, s 18 C YC.Lfc s?S»Ol A Y = «j5 



WHICH INDICATES THAT THE REQUEST WAS ABORTED WHEN "TlL" WAS 
FMCnUMTERFn ANH A L i PflRTTHMS PRECrtltM& THF "Tit* WFBF AT.rt-PTFn. 



WOHKSETMONITOR 



WK MONITOR 9 1 



OR 



WK M QNITQR 



A VALUE OF 1 SETS THE MONITOR aNd A- VALUE OF RESETS IT. WHEN THE 
M ON ITO R LS SE T * EAC H TIME PROCEDURE WORKSET SUSPENDS A jnB, THtL 



16 VALUES FOR THE wQKKSET OPTIONS a^E PRINTED AT ThE SPO FOR EACH UUd 
IN THE MIX* ALSO, EACH UmE A JOB GOES TO EQJ, THE AMOUNT OF 
PROCESSQRf LZHj Ak£ El Ar'SEQ TjM.E LS PHINUO AT THE SPO, THIS 



INFORMATION IS HELPFUL WHEN CHOOSING PARAMETERS. 
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THE WORKSETMONlTGR MONITORS T H E WQRkSET PARAMETER VALUES* THE 1*1 

MONITOR MAY BE SET uR ReSEI BY THf. FOLLOWING (WHEN WORK SETMON ITOR lb M 

COMPILED IN T O THF MCP)! _ 
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SUSPFNSlQN — Q£ QUE OS MORE Q£ UlE JOH^ in tup mt* t& A ftfiiTivfiv 



STRAIGHT FQRWA.RD REMEDY FBR THRASHING, HOWEVEk* TH£ FACTORS REGARDING 

when to suspend a jdb* and which jub to suspend* can be complex and may 

CHANGE DRASTTCALlY DFPFNDTNG QAI 3_H£ NA TUR E flF ThF .inns TM tut mtx t 



THEREFORE* WORKING SET HAS BEEN MADE AS FLEXIBLE AS POSSIBLE* SO THAT IT 
MAY BE TUNED TO THE NEEDS OF THE SYSTEM UTILIZING IT, THIS FLEXIBILITY 
I S PROVIDED BY SPFCIAl hf.HK.SLT flPTlQNfi AND nflRKStT PARAMfTFRK. 



PROCEDURE WORKSET USES b QPTIOinS TO DECIDE WHICH JOB SHOULD dE 
SUSPENDED. THESE OPTIONS ARE: 



1) OLAY RATE (THE OVERLAY OVERHEAD TIME EXpfteSSED AS A PERCENTAGE 
OF THE PROCESS TIME)* OEFINtO AS 



<AMOUNT OF .OVERHEAD TIME FUN QvERlaY> 
<AMniiNT HF ATTU^I PRfir.fr Ssnh J 1 «.t * 



100 



2) PRIORITY (THE SYSTEM PRIORI TY ASSOCIATED WITH THE JOB) 



3) TIME (THE ELAPSED TIME FUR THE uUB) 

U) CORE (THE AMCLNl QF OVEKiAYABLE CORL USED tiY THL JOB) 



5) SAVEC0RE (THE AMOUNT OF NON-OVERLAY ABLE CORE FOR THE JOB. 



THE WORKSET OPTIONS MAY BE SET KROM THE SPO BY uSE OF THE "WK M KEUN. 
THE FORMAT IS; 



WK USE <0>*<0>»..t<0> 
FOR EXAMPLE: 



WK USE OLAY, TIME, COKE 



THE EXAMPLE WILL SET THE WORKSET OPTIONS TU OVERLAY OVERHEAD TIME* 
ELAPSEO TIME, AND OvERLAYABLE CORE* IN THAT ORDER; AND* THE SYSTEM 
WTI I RFSPHNn WTTht : _ ■ 



WKSET OPTIONS: OLAY* TJM.E* CURE 



PROCEDURE WORKSETREGUESTS LOOKS ONLY AT THE FIRST 3 LETTERS OF THE 
OPTION NAME. THEREFORE, EACH OPTION MAY BE ABBREVIATED TO 3 LETTERS. 



TO INQUIRE AS TO . WhI.CH OPTIONS mR£ SET * THE INPUT' 
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WK OPTIONS 
MAY B E E NTERED . THL SY S TEM WI LL REj i PQNC H l Th; 



WKSET OPTIONS? <0># <0>* . . .<Q> 



EXAMPLE 



WK USE PLAY, TIME, CflRF 



WHEN JJ1E ABOVE KEYl\ HAS BEEN tNTEREO AND THE SYSTEM Is THRASHING, 

PROCEDURE WORKSET WILL SELECT A .CANDIDATE FOR SUSPENSION BASED ON 
THE OVERLAY OVERHEAD TIME* THE ELAPSED tImE, AND THE AMOUNT OF 
OVERLAYABLE CORE* IN THAT Q88ER. - — 



PROCEDURE 
WHICH jDR 



worksEt will Examine all jobs In the mix to determine 

HAS THE MAXIMUM QVEPLAT IlMEj THFN, A M .mHS WHICH H/iVh 



an overlay time which is wIthIn a fi x ed percentage of the maximum 

OVERLAY TIME' ARE RETAINED FOR FURTHER EXAMINATION. (THE PERCENTAGE 
TS SPFHTFTFri RY "THLFBAttrF" WHICH I<t m s r^s[n V.ITH T^F P^HFTFBS-) 



THE REMAINING 

CONSIDERATION. 



JCB* IN THE Mix ARE ELI m INaTED FROM FURTHER 



NEXT* PROCEDURE WORKSET EXAMINES THE RETAINED JOBS TO DETERMINE 
WHICH JOB HaS BEE N RUNNING . fO'ft THE SHORTEST P£ R IQ0 Of TIM|. THEN' 

MJ JJ2&S WHIRH HAVF AN . U APSFD TlMF mHTth Is alTHlh a FIvFn 

PERCENTAGE OF THf MINIMUM El*PSEC TI^L* *RE RETAINED FOR FURTHER 
EXAMINATION. (THE PERCENTAGE IS SPECIFIED BY "TOLERANCE" WHICH IS 
DISCUSSED HlTh ThL PARAMETERS.? THE REMAINING JOttS IN THE MIX ARb 



ELIMINATED FROM FURTHER CONSIDERATION. 

HNALLY* PROCEDURE WQRKSET EXAMINES THE RETAINED jQBS TO DETERMINE 



WORKSET PaRAMfTfRS 



PROCEDURE WQRKSFT HAS THREF PARAMETERS WHICH IT USFS FHR EXAj Jl AlXM 



THE OPTIONS, THESE PARAMETERS ARE! 

1) CYCLE (INTERVAL IN SECONDS AT WHICH WORKSET SHOULD RUN) 



WHICH JOB IS USING THE MUST UvEKLAYABLE CQR£, THE JOB USING THE 
MOST CORE (SINCE THIS IS The LAST QpTip N ) IS SELECTED FOR SUSPENSION. 
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-2-2 QLAYMAX (TQTA L OVERL AY OVERHEAD PERMITTED. EXPRESSED AS A 



PERCENT) 
<TOTAL AMQLNT UF OVERHEAD tIkE FOR L\/ERLAY> 



<TOTAL AMOUNT OF ACTUAL PROCESSOR TIME USED> 



100 



.31.. TOLERANCE (VARIANCE PERMITTED FROM mAxImuM OH MINIMUM VALuE* 
EXPRESSED AS A PERCENT) 



VALUES MAY Be ASSIGNED TO TH£S£ PARAMETERS BY A "WK" K£YIN FROM THE 
SPO. THE FORMAT CF THE MESSAGE IS» 



WK <PARAMETER> - <NN> 

PROCEQURE HQRHSF.T LOOKS Aj imj. Ihi FIKST THREE I ETTEHS HF THE 

PARAMETER NAME. THEREFORE* EACH PARAMETER MAY BE ABBREVIATED TQ 
THREE LETTERS, 



THE VALUES CURRENTLY ASSIGNED TO TPE PARAMETERS MAY UE INTERROGATE^ 
BY A? 



WK <PARAMETER> 
MESSAGE . THE SYSTEM WILL RESPOND WIT Mr 



WKSET <PARaMETLR>s<NN>/<PARAmETER>«<NN>* ., ,<PARAMETER>5<NN> 



ASSIGNMENT ANO INQUIRY REQUESTS MAY BE INTERMIXED IN THE SAME "WK" 
KEYIN. FOR EXAMPLE 5 



WK CYCLEs3Q*0LAYMAx>TUlERANCE=15 
W O U L D B£ INTFHPHFTF A.«?i 1) sU CJLUJ. T n 30 S^ON"?' ?) ERUU ""T 



THE CURRENT VALUE OF OLaYM a X; aND 3) SET TOLERANCE TO IS PERCENT. 
THE SYSTEM WILL RESPOND WITH. 



WKSET CYCLEs3O*0LA¥MAX = <NN>*T0tERAi\CE = l!3 
WnRKSEI OPTIONS AND WHRkSET PARAMETER mAY St INTERMIXED IN THE SAME 



"WK" KEYIN. FOR EXAMPLE* 
WK CYCLE*iS*0LAYsSO/USE PR1UR>0LAY,CQR,TQLs20 



would be interpreted as: n set cycle to i s seconds* 2) set olaymaa 

JLQ 50%; 3) SET WORKSrT OFTIQNS: P R rJRITY > ' PL aY> AND COKE* IN THAT 



ORDER; AND 4) SET TOLERANCE TO 20*. THE SYSTEM WILL RESPONO Wl TH I 
WKSET CYCLE»l5»OLAY»50»TOL«20»OPTIONS»PHIQRlTY»OLAYfCORE 
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XXCX£ LS — IMF INTERVA L — Ul TIME, Ld SFruMis, at which Pftnr.emmt 



W0RKSET SHOULD BE RuN, IF CYCLE « 30, PROCEOyRE WQRKSET WILL FIRE 
UP EVERY 30 SECONDS JO CHECK FUR THRASHING, PROCEDURE WURKSET WlLt 
NOT FIRE t)P IF CYCLE IS EQUAL TJj A NERA T T\/K VAirF OR 7FH0. 
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GLAYMAX PARAMFTFR 



OLAYMAX IS 

.inn should 



USED BY PROCEDURE rtORKSET TO DETERMINE WHETHER OR NOT A 
-BE SUSPFNOEOt QlAYMAX LS a pfbcf^takf whic h t s t h>.- 



maximum percentage uf overlay time permitteu 

FACh T I ME PRUCFD l RF WQRK S Fr CYULSt I T CRFUS ThF O L AYMAX PERC E NTA GE 



against the total overlay percentage incurred by the system, the 
total overlay percentage is calculated by dividing the total 

PROCESSOR T-LME LSLO rtY ThF SYSTEM TK t Tn ThF TnT A< _ qv/ F u L aY qvf,R^E a D 



TIME INCURRED BY THE SYSTEM Al\D MULTIPLYING THE RESULT bY 100. IF 
THE TOTAL OVERLAY PERCENTAGE la GREATER THAN GlAYmaX* a JOB WILL BE 
SUSPENDED BY THE PRUCFSS OUTL I NED hlTHU' T HE O PTi n M. s SEJlU E U Yj aimu 



IF THE OLAY RATE FOR ANY JOB IN THE Mix IS GREATER THAN 
VALUE OF OLAYMAX* A JOB WILL BE SUSPENDED BY THE PROCESS 
THF OPTIONS SFCTTHM. [ 



« TIMES THE 
OUTLINED IN 
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TOLFRANCF PARAMFTfR 



TOLERANCE IS THE VARIANCE PERMITTED FROM THE MAXIMUM OR MINIMUM 
VALUE* EXPRESSED AS A PERCENT*, IF tolerance * 10. procedure, worksft 



WILL LOOK FOR A 
OPTIONS. THIS 
TS 12*000* THFN 



canuioaie FOR suspension using a loa leeway from the 

MEANS, IF THE MAXIMUM GVERLAYABlE CORE COFTION CORE) 
ALL JOBS HAVING AN AMOUNT CIF OVfRLAYABLF CORF WITHIN 



10X OF 12,000 WORDS WILL BE RETAINED AS WELL AS THE ONE HAVING THE 
12*000 WORDS. THE TOLERANCE LEVEL APPLIES TO ALL OF THE OPTION, 
THE FOLLOWING EXAMPLE FURTHE6 ILLUSTRATES TOLERANCF: : 
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EXAMPLE, 
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to further illustrate the use of the tolerance value* assume that 
there are four jobs in the mix and the wc*kset options arej olay* 

TTMF* AND CHRF, T n THAT nRilFR. 



JUL* OLAY RATE 



ELAPSED TIME 



GVERLAYABLE CORF 



(PERCENT) 



(SECONUS) 
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PROCEDURE WORKSFT WDUI 



22 6900 

FIRST SELECT <rt*X ii slMCf: It has the 



HIGHEST OVERLAY TIME CB1* OF ITS PROCESS TIME). THEN* ALL JOBS 
WHICH AHE WITHIN THE TOLERANCE ClQX) ARE .RETAINED.. THE TOLERANCE lb 

EQU A i — tjq — B1 x c .i u sd . u , , — Th t rtErnrtL* <mu i > i s ketaineo and <mu 



2> AND <MIX 4> ARE tUMINATED'. 



NEXT 



XMIX 



1> A NPI <Mlv 3> ARF EvAMUtFn FHB n „ >PSFn T,>r r AN p <ti H r*'f 

ELAPSED TIME FOB <MIX 1> IS 2b/ WhlCn IS WIThIN THE TOLERANCE 

FOR THE ELAPSED TIME (23 X 0.1 = 2,3), aoTh JOBS AKE RETAINED 



THE 
LIMIT 

FnR FURTHER EXAMT WAT T niM . 



FINALLY* <Mlx 1> AND <MlX 3> AriE EXAMINED TU DETERMINE WhlCH JOB IS 
"SfNG THE I40SJ O VFRL A Y a RlF CURE. PROCEDURE Wqh k .sfT w u L n Thr N 



SELECT <MIX 1> AS THE JOB TO BE SUSPENDED.- 
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53 
54 



55 



THE WORKSET ROUTINE MAY BE iNHIblfED BY SETTING CYCLE TO ZERO 'OR A 
NFQ A TTVE VftLUFf RUT THIS l.flSPS THF PRrvItlus VAiUp Q£ C Yf'E- IM&fi£EflBj^ 



NEW CONSTRUCTS, 
ROUTINE. 



"WK ON" AND "WK OFF" HaVE BEEN ADDED TO THE WORKSET 



A "WK ON" KEYIN FORCES PROCEDURE wURKSE? TO EXAMINE ALL OF THE WORKSET 
PARAMETERS AND OPTIONS. IF ANY OF THESE DO NOT CONTAIN A VALUE (FROM A 
PP&VTntlS 1M» KEYIN) A DEFAULT vAniF Is assIGnFH th It. tHF nFFim T 



VALUES ARE t 



C YCLE = 20 SECONt.S 



olaymax « 

TOLERANCE* 
OPTIONS = 



40 PERCENT 
10 PERCENT 
PRIORITY, nt AY. 



LORE, TIME. &-AVFCHRE 



THE SYSTEM WILL RESPOND WITH* 



WKSET CYCLEs20,OLAY*40>TOL=10,QPTIUNSipRloRlTY,LLAr#CORE,TlME#SAVECORE 
A " W K OFF" KEYIN CONVERTS THE QYclE TIwE TO A NEGATIVE VALUE* WHICH 



STOPS WORKSET. ALL OF T h E PARAmEtEK AND OP^ON VALUES ARE RETAINED. 
THE SYSTEM WILL RESPOND WITH J 



W*SET CYCLE*-20»0«-AYs«40,T0U*10#0PTl0NS»PRl0RltY*0LAY»C0RE'tlM E ,SAVEC0HE 
WHEN THE NEXT "WK ON" is ENT£RED> THE CYCLE TIM £ WILL BE RECONVERTED 



TO A POSITIVE VALUE (ITS FORMER VALUE) AND ALL C-F THE PARAMETERS AND 



__*_ 



29' 

J ' 

1:11, 

! I 

3 






U;.j 
43 
44 

■15 

(47 I 

48 

49 
50 
51 
52 
53 
54 
55 
56 



1 

2 

3 
4 
5 
6 
I 
8 
9 
10 
11 
12 



13 

14 



15 
16 
17 
18 



19 
20 
21 
22 
23 



24 
25 



26 
27 
28 
29 



30 
31 
32 
33 



34 
35 
36 

37 " 
38 



39 



40 
41 
42 
43 



44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
P 
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OPTIONS WILL RETAIN THEIR PHRttER vAlurs. 



THE H wK ON" AND "HK OFF" KEYlNS MAY BE INTERMIXED WITH "KK" 
ASSIGNMFNT AND INGLURY KEVINS. FOR. C.XANPL.&I 



WK ON 0i.AY*2C 



WILL RESTORE ALL PREVIOUS hUHKSET PARAMETERS AND OPTIONS TO THEIh 
PREVIOUS COR OEFAULT) VALUES EXCEPT FOR CLAYMAX fcHICH IS ASSIGNED 
THE VAI, UF OF 2£u , 



.. r i 



|2fl 

|2a 

j3l| 

:«' 

M 

J'-.i 

I 

M 

h 

J3BJ 
J40J 
,41, 



47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57, 



h- 
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16 
17 
IB 



19 
20 



21 
22 



23 
24 
25 



26 
27 
28 
29 



30 
31 
I 32 
33 
34 
35 



36 
37 " 



39 



42 
43 

I ** 
45 
46 

I « 
48 
49 

1 50 



51 
52 
i S3 
54 
55 
56 
5? 



SUSfiFSTTQNS FOR QPTTHK SP|FrTTn» 



-**£ "PRIORITY" AgSIfi l Mfn. TO FAfH jqh . h A S MST&RlCALLr Rt-F^ USED Tp 



DETERMINE WHICH JOBS SHOULD BE PLACED IN T HE Mix FIRST. FOR SUES WHICH 
RUN USER JOBS WITH DIFFERENT PRIORITIES* THIS OPTION SHQUlD PROBABL Y 8£' 
THE FTRS T ONF IISEn WH F h S Fi FC TlhG A CAMlIiUTk FtiH s L sPr^ln^ 



THE REMAINING 
SFTTTN.fi TH FM. 



QPTlCKS WIll HavE lb 
JOBS WHICH U_S_£ A. 



BE SELECTED 
fiRFflT DEAL 



empirically by the si te 

QF iSQN-QVFfil. AYABI F CURL 



SHOULO NOT BE SUSPENDED SINCE THAT CORE wlLL BE TIED UP ANYWAY CwHICH 1$ 
WHY THE WORKSET KOUTINf LOOKS FOR A MINIMUM- VALUE Of NON»QVE R L AY ABLE 
-MME DURING US SFLFCTTDN). THEREFORE. IF THE MTV CmXAU iJi >*A N v jQRc, 



WHICH USE A LARGE QUANTITY OF NON' 
SHOULD BE PLACED NEAR THE FRONT QF 



'CVeRlAyAbLE 
THE wORKSET 



CLRE/ THE SAVECORE- OPTION 
OPTIONS LIST. 



THE OLAY R 
USED BY A 
HAVF Tn RF 



ATE WILL LSUALL y BE RELATED TO THE AMOUNT OF GVERLAYaBlE CORE 
JOB* BUT NOT NECESSARYiLY SO. THEREFORE* THESE OPTIONS MAY 
JUGGl ED TP FIND THF REST CnmPftnMTSr. 



IT WOULD 
WQHKSFT Q£ 



RUNNING FQ 
HAS ONLY 
MOST FFFICI 



SEEM T BE 
TlONS 1, 1ST* 



UNFAIR To PLACE THE ELAPStU TIME AT THE END OF THE 
■ SlNCF n i MF CA|\ \/IUlAI UF TfiAT A .lOR WHICH H A q RPF N 



I? A RELATIVELY LONG TIME CQULO BE BUMPED OUT fiY 
RECENTLY ENTERED THE Mix* HOWEVER* U COULD WELL 
ENT WAY TO RUN rtQTH JOaS is TO nQ JUST TNAT T 



A JOB WHICH 
BE THAT THE 



SUGGESTIONS FOR PARAMETER SETTINGS 



VALUE OF THE TQ L ERA\CE CAn AFFECT THE SllECTIQin QF A JOB CONS! DERa8l y . 
FOR EXAMPLE, IF ONE WljHEs TO Uat ALL OF THE WURKSET OPTIONS WITHOUT 
PLACING VERY MUCH HEIGHT ON AnY SInGlE ONE OF THEM* A RELATIVELY l ARGE 



TOLERANCE VALUE SHQuLO BE USED. A 2o2S TOLERANCE WlLL 
DISTINCTION BETWEEN A JU B PRIORITY OF 5 AND A JOB PRIORITY OF 
OTHER HAND* IF ONE HIsH.es TO EMPHASIZE THE EFFECT OF ONE 



WORKSET OPTION* A VEHY 
WORKSET OPTION SPECIFIED. 



REMOVE THE 
4, ON THE 
PARTICULAR 



SMaLL TGLE*aNCE LEVEL. CAN. BE USED* OR ONLY ONE 



y*Z WORKSET 
THE TYPE QF 
THROUGH THE 



LONG JOBS* THE REVERSE 
SHOU L D NOT BE LESS THAN .5 



cycle time shquld also be set to a 
jobs Being Run, when a site is 

SySTEM* A SHg RT CYCLE TImE SHOULD 



V A LUE C OMME N SURA YE W I TH 
RUNNING MANY SMALL JOBS 
BE USED* FOR UNUSUALLY 



IS TRut, H CW £VER, THE MimmuM CYCLE TIME 
SECONDS To aV.CID SY STEM I nST ABI LlTY . 



USED 



th«/ olaYmax value* which is the detection point fqr thrashing* will also 

NEED TO. BE EMPIRICALLY DETERMINED, SINCE It DEPENDS UPON THE NATURE OF 
JM'- _J_flB_S IN THf MIX. FnRTY PERCENT WaS CHOSEN AS THE DEFAULT VALUE. 



THIS MEANS THAT THE SUM OF THE GVtRLAY OVERHEAD TIMES FOR ALL 



JOBS IN 



In; 






■JA\ 

::* 
~H 

10' 

__ I 
:iii 



J, 

i 

441 

|47 
4ft 



33 
54 
56 
-:e 
57) 
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-Itii fciUf MUST REACH A VAl UF WHICH IS GREATFR THAN 4 PFRCFNT PF THF SUM 



OF THE ACTUAL PROCESSOR TIMES FOR THE MIX. ROUGhLY SPEAKING' 
IS SPENDING 40* OF ITS TIME TRYING TU MANAUL MEMORY. 



THE SYSTEM 



10 
11 

12 
13 
14 
15 
16 
17 
18 
19 
20 
21 



A PPLICATION EXAMPLE 



22 
23 



24 
25 



26 
27 
28 
29 

30 

31 

I « 
33 

34 

I » 

36 

37 ~ 
I 38 

39 

40 
: 41 

42 

♦3 

44 

45 

46 

»7 

•8 

•9 

50 

51 

52 

53 

>4 

55 

56 

57 



-lUt FOl LOWING COMPARFS THRFE JOBS 4Li STARTED AT APPRH * I MA | F| V T HF ^F 

TIME. THF. ONL r FACTUR WHICH VARIES IS THE OLA*MAX PARAMETER. THE 
WOKKSET PARAMETER SETTINGS WERE: CYCLE * 20 *N0 TOLERANCE ■ 10* THE 
WQRKSFT OPTION I 1ST WAS AS FOllOWSt PjjJ HRITY Wn AY > CnRF , T T MF# S AVFf.nRF . 



THE JOBS IN THE MIX WERE: 



MIX*1» AN ESPOL COMPILATION OF A PORTION OF tHE MCP 

MlX*2# AN ALGOL COMPILATION OF A PORTION OF THE COBOL COMPILER 

MTXs3> AN ESPOL COMPILATION OF A PORTION nF THF MC.P 



THE FOLLOWING PAGES SHUW THE EFFECT Op QLAYMAX* RANGING FROM 20 PeRCeNT 
TO 60 PFRCFNT, 



"U! 



12-:.! 
P 

128 

29| ' 
, 3u i 
111 



rv 

136' 



38 
3ft 

HO 
11 

4 

43 

<H I 

4 b 

46 

47 

48 

49 

50 

SI 

52 

53 

54 

55 

56 



>r 
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QLAYhAA = r.0% 



9 
10 



MY* 



fi) AY tiLjf 



PWtahlTY 



TlMF 



CORF 



SAVE CORE 



13 
14 
IS 
16 
17 
18 



19 
20 



21 
22 



23 
24 
25 
26 
27 
28 
29 



! 32 
33 

34 

I 35 
36 
37 ~ 

I M 

39 

«0 
! 41 

42 

43 



«6 

I " 

18 

•9 

I 50 

51 

52 

I S3 

54 

55 



1 

2 

-3- 



19* 
33* 



5 

b 

-5- 



SYSTE* 



30 SEC 
2* SEC 
2 6 SEC 



25% 



638? WUS 
5622 WqS 

229f> WCS 



3971 KQS 
3423 WQS 
3868 HP Si 



*AUTO-STOf* ALGDt/CDBOt#Mlx*i:, TOTAL OLAY RATE«*25* 
NOTE! m AY RATF IS THF PFRCFisiT Q£ CPU T 1 MF . 



THE FOLLOWING IS THE CPU' I/O' 
COMPLETION TIME: . 



A NU 



ELAHSF.J TIME FQR EACH JOB Al 



T j W L J. 



MIX 



JCB 



ChU 



1-0 



ESPOL DISK 
ESPQL DIS K 



lid 
119 



SEC 

_SijC_ 



.32.. 
_1Z_ 



SEC 
SEC 



ALGOL COBOL 



1 1S>. SEC 



3? SEC 



NQTEt AUTn-bTnPPED .inR >NAS U ESTAMTEU AFTER ThF Fl'fiST Fnj. 



ELAPSED 



1«8 SEC 
140 SEC 



264 SEC 



121 

■ i 

■::ii 



1,7 



■Vi 



3'v 

1 " 1 

:3H 

_! w 
jo! 

i4-.<; 

11 

44j 

I 

J 48 
49 
50 
5, 
5? 
53 
54 
56 
IS 




PRIORITY 

m m m m «r# m #» 



TIME 



CURE 



SAVECORE 



11 

12 
13 
14 
IS 



16 
17 
18 
19 



20 
21 



22 
23 
24 
26 



26 

27 



28 
29 

30 
31 ~ 



32 
33 



34 
35 
36 

37 " 



40 
41 
42 
43 " 



1 

_2_ 



31* 



5 



72 SEC 

n skt 



SYSTEM 



26* 

33£ 



5t>34 HDS 
6151 Hl)S 



4013 WDS 

3446 wna 



69 SEC 



2523 W(JS 



3840 WD!» 



#AUTO-STOP ALGUL/C080L M l* - 2 



NOTEl OLAY RATE IS THE PERCENT (jF CPU TIME, 
JLHJ FOLLOWING L§ IM £P_iL? LZH? AJifl ELAPSED TIME FOR EACH JnB AT 



COMPLETION TIMES 



-WX 



JQB 



CFU 



TIME 



ELAPSED 



EtiPni RISK 



1 I J SKC 



2 

3 



ESPOL DISK 

ALGOL CC80L 



m arc 



122 SEC 

119 SEC 



30 SEC 

31 SEC 



I A 2 SEC 



183 SEC 

289 SEC 



NOTE} AUTO-STOPPED JOB WAS RESTARTED AHER THE FIRST EOJ. 



-| u i 

116 
l 
| IV 

-r 

!Al| 



Pi 

M 

27 

28 

29 | 
M\ 

31 
'32 
133 

'd 

,36, 

36 
39 
40 

■11 
42 
43 



45 
46 
47 
48 
49 
SO 
51 
52 
93 
54 
55 
56 



45 

4fi 

47 

48 

49 

SO 

51 

52 

53 

54 

56 

56 1 

57 



PAGt To 



2 
3 
4 
5 
6 
7 
8 



MIX 



f)i AYMAX s 1Q1 



OI.AY RATE PRIORITY TIME 



CORE 



SAVECORE 



n 

12 
13 
14 
16 
16 
17 
18 
19 



20 
21 



22 
23 
24 
25 
26 
27 
28 
29 



36 

37 ~ 
J 38 
39 
40 

I 41 

42 

43 
I 44 

45 

46 

I " 

48 

49 
, 50 

51 

52 
! 53 

54 



1 

.2- 



27* 

JOJL 



5 

-b- 



70 

J5l2- 



SEC 
SEC 



5623 
5131 



WDS 



3 

SYSTEM 



32* 

34* 



67" SEC 



3944 



WQb 

up, 3 



3133 WCS 



3942 WD5 



• AUT.O-STPP ALGUL/C080U'»IX*2 



NOTE* OLAY RATE IS THE PERCENT OF CPU TIME. 
-IM£ Fni LOWING LS IKE CPUt I/O* AM2 ElAPSFU TlMF F.MR EACH ,jqh M 



COMPLETION TIME: 



MiX- 



^xm- 



CPU 



TIME 

. w m mm 



EL A PSED 




NOTE; AUTO-STOPPtO jCB WAS REsTAKtEO AF jEH jHE HR.31 EOJ ( 



Mil 

11 j! 
I 

- 
|!6i 



li't)' 

1 I 



;>4' 

-, i 

'»: 
las' i 

7.9i 

30, 
.1 li 



[35l 

'w 

_,.., 1 
l3» 

k)i 

'I'll 

4;> 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
56 
56 

jy 




7 
8 
9 
10 
11 
12 
13 
14 
15 

ie 

17 
18 



19 
20 



21 
22 
23 
24 



25 
28 
27 
28 



29 

30 

31 " 



32 
33 



34 

! B 
38 

37 " 

l M 

39 

40 
! 41 

42 

43 

44 

45 

46 

47 

48 

49 

SO 

51 

52 

53 

54 

55 

56 



MIX 



OlAY RATE 



PRIORITY 



TIME 



CORE 



SAVECURt. 



1 
_2_ 



32* 
5g% 



b 



JLA. 



SEC 
JiLSL 



6760 
4253 



H QS 



3966 
JLiL3J_ 






SYSTEM 



31* 
37X 



85 SEC 



3041 WQS 



3813 V»oS 



*AUTQ-ST0P AL00L/C0B0L»MlX3ii 



NOTE! OLAY RATE IS THE PERCENT OF CPU TIME, 
-XJ1L FOLinwTNG LS T-HE CPU* I/O* A&O ELASPEB TIME FOR EACH JOB AT 



COMPLETION TIME! 



MIX 



JEH 



CPU 



TIME 

i-n 



ELAPSFO 



FSPOI C 1 5 rs 



1^2 SFC 



3 
2 



ESPOL CIS* 
ALGOL COBOL 



122 SEC 
IIV SEC 



31 SEC 



IVh 5FC 



31 SEC 
31 SEC 



195 SEC 
301 5EC 



NOTES AUTO-STOPPED JCB ^AS RESTARTED AFTER THE FIRST ECU. 



.'7 

if 1 ! 



1 7 
IS 
19 

20 

-I 

j23 

i24 

-I 

25 

26 i 

27 

28 

29 ( 

30 

31 

32 

33 

34 

35 

36 

37 

38 { 

3!) 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

64 

55 

56 

57 



PAGE W 



n 

2 
3 

4 
5 
6 
7 



MIX 



QLAVMAX a 40* 



OLAY RATE 



PRIORITY 



TIME 



CORE 



SAVECOHt 



■A: 



9 
10 
11 
12 



13 
14 
15 
16 
17 
18 



19 
20 
21 
22 
23 
24 
25 
26 
27 



26 
29 
30 

31 
32 
33 



34 
35 
36 

37 ~ 

38 

39 

40 
41 
42 
•3 



46 

] 47 

48 

49 

I 50 



52 

i 53 



95 



t 



1 



34% 
-5JUL. 



80 SF.G 



3 

SYSTEM 



38* 
40% 



77 SEC 



4SQ8 W05 
5tt90 hp.S 



403/ WOb 
3 7 5 1 * a 



3408 WQS 



3838 WD& 



I AUTO -ST OP ALGUL/C0aQu*MIXs«2 



NOTE! OUAY RATE IS THE PERCENT OF CPU TIME. 

THE Fill t OWING LS IMJg CPUiI/Q' ANp ELAPSED TIME F£fl EACH JOB AT 



COMPLETION TIME: 



MIX- 



jCB 



aau 



TIME 



4-=M2- 



E L A PSE Q 



E SP QL CIS* 



3 

2 



ESPOL CISK 
ALGOL CC8UL 



Utl S L C 



121 
117 



SEC 
SEC 



31 SEC 



31 

31 



SEC 
SEC 



19 3 S EC 



194 SEC 
29? SEC 



NLU: AUTq-SToPpLD JCB >*AS RESTARTED AFTER THE FIRST EQJ. 



in 

I12 

Il3 

M l 
1 1!- 
''IB 



l2ll 

:■■/] 

1241 
IS; 

n 

28 

29 I 

30 

31 

32 
33 

34| 

3 V 

36 

""137! 

I 
139 I 

39 

woi 

„! 

__._ 4: i 
43 

44 

45 

46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 

-J 



ffl 



f — 

N 
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■ • "^ 


2 

3 ni aymax . ns% 






i 

2 

3 


m» m hi » m m m mm mm — m 
5 

6 






4 


7 MIX OLAY RATE PRIORITY: TIME 

a ■ ■ 

'.■.''..,■ *l#!» . ! ■»■>•>■ «■•>•>•> ■•••»••• • •> a> m» 

9 


CORE 


SAVECORE 

: . » m m m m m m «i- 


1' 
1* 


10 

11 1 38* b 133 SEC 
,2 ? 7^» s H? set 


5477 WDS 


4027 WDS 
3600 WQS 


■' 


13 3 41* 5 131 SEC 
4 SYSTEM 49X 

15 


2901 *DS 


3885 WDS 




16 

17 0AUTO-STOP ALGUL/COBOL* Mlx*2 

18 






16 

1 ;' 
id 


I NOTE: OLAY SATE IS THE PERCENT OF CPU TIME, 

21 - : '... THE Fn< i fiwlNG IS thf rpn. i/n. ^n f L AP' 


iFD TTME FOR 


FACH if'lR At 


19 
2i 


22 COMPLETION TIME: 

23 
24 




I'.'j 
|21 


25 

26 ,-' 

27 .-. MTX .IPR CPU 


TIME 

«■ m m — 

T*0 


Fi AP,SF[) 


I 21 

i26 

J 7 


29 

30 _,.,. 1 FSPflL HT.SK 127 SFC 


so srr 


?3«S sfc 


28 
2S 
30 


31 3 ESPQL DISK 12? SEC 

32 2 ALGOL COBOL 121 SEC 

33 


3C SEC 
31 SEC 


236 SEC 
335 SEC 


31 
32 

133 


M NOTE: AUTO-STOPPED jCR WAS RESTARTEL AFTER THE 

35 
36 


FlRiT EOJ. 




1 
34 

36| 


37 
38 






,37| 
38 
39 


40 
41 
42 






40 

4'l| 
42 


43 
44 

45 






43 
44 
46 


46 
47 
48 






4fi 
47 
48 


49 

50 
51 






49 

50 
51 


52 
53 
54 






52 
53 
54 


55 
56 

f . • ' ,.v.,.: ■- 






55 
56 ' 

5 ; 



h 



i 

8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 



• 
• 



19 
20 
21 
22 
23 
24 
26 
26 
27 
28 
29 
90 
31 
32 
S3 
34 
35 
36 



CO 

GO 

or 
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OL A YMA X 



,£&*_ 



MIX 



01 AY RATE 



PRIORITY 



TIME 



CORE 



SAVE CORE 



1 

-2- 



4 IX 
-Z6*. 



3 

SYSTEM 



ftOX 
50% 






23« SEC 
2 3 / SEC 



54«5 
66 56 



236 S£C 



wds 



2613 KdS 



3946 WD* 
373 *1 W O * 



3820 WQS 



tAUTQ-STOP ALQUL/COBGL* MlX = 2 



NOTEi OLAY RATE 1$ THE PERCENT Of CPU TIME 



-Illii Ffll LQwlNfi LS thf pPii. i/n 



COMPLETION TIME: 



^ — A&U F.|„AP,SFO [IMF Ffiw Fapn iqr a t 



JOX. 



-JG«- 



CP1I 



TIKE 
1 *0 



ELAPSEU 



ESPm HTSK 



licb SK 



3 
2 



ESPOL CISIS 
ALGOL COBOL 



12& SEC 
12b SEC 



3? SFC 



31ft S£l 



31 SEC 
31 SEC 



317 SEC 
396 SEC 



NOTE} AUTO-STOPPEC 



RESTARTtU AFTER THE FlRSl 



iie| 

if. 

':"'i 
n 

i4; 

2: 

31 



Hi 
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i 

8 
9 
10 
11 
12 
13 
14 
15 
16 
17 



19 
20 



22 
23 
24 
25 



26 
27 
28 



29 

JO 

31 

32 

33 

34 

35 

36 

37 ~ 

38 



39 



40 
41 
42 



43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 



NO JOBS WERE AUTQ-STQPPED ^HEn TH£ OLAYMAx PARAMETER WAS SET TQ 60X. 

the, rnt lowing — Ls — the — cpu. i/n» and elapsed time r ow fac" job m 

COMPLETION TIME: 



MIX 



-JXLi- 



CPU 



TIME 
4-ae— 



EL A PSEU 



FSPOL PI. 'StS 



\m sec 



3 
2 



ESPOL DISK 
ALGOL CC8UL 



132 
130 



Vi S E C 
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SEC 

SEC 



32 
36 



SEC 

SEC 



470 SEC 

504 SEC 



W-ORKSEt NOT RUNNING - SERIAL EXEC01 ION 



T"t FOLLOWING Is THE CPu* 1/Q» AnO ELAPSEU TIME FOR EACH JOB A] 
CQMPLFTIQN TTMF ; 
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ELAPSED 



ESPOL DISK 
ESPQL DISK 



U6 SEC 
116 SEC 



31 SEC 
31 SEC 



126 SEC 
126 SEC 



ALGOL COBOL 114 SEC 

TOTAL ELAPSED TIME IF RUN sERI/>L|Y; 
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3 fi 2 SE CO ND S 



130 SEC 
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50 
'jl 
52 
S3 
54 
55 
56 
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k 38 

39 

40 
141 

42 

43 

> 44 
45 
46 

> W 

•a 

49 
I 50 
51 
52 
S3 
54 



■Qt AY tiRAFH 



THL FOLLOWING GRAPH I LL USTraTES THf. EFFECT OF TH£ WORKING 5>ET OLAYfcAX 
VALUE ON THE TOTAL (LLAPsED) TIME REQUIRED TO RuN ALL THREE JOBS. As 
IttE niAYMAX VAI.UF LS INnftFASElt* Ihi SVSTFM am flhS THF ..naS Tn 



MULTIPROCESS FOR 
ONE OF THE JOBS. 



A LCNGtK PERIUD Of THE BEFORE TAKING ACTION TO SUSPEND 



FOR THIS PARTICULAR MIX, IT TAKES JUST AS LONG TO RUN THE JOBS TOGETHER 
AS IT DOES TO RUN THEM SERIALLY fcHEN THE OLAYMAX VALUE IS SET TO 
APPROXIMATELY 50*. RELOW THIS VALUE, THF jOrS *UN TO CQMPLFTIQN FASTER 

THAim T HEY WOULD IF RUN SERIALLY* AND ApnvE TH*S vALlE* THE REVERSE Is 
TRUE, 
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